from the cells. It could, however, be detected as an intracellular shift of isotope from one substance to another, as from RNA to DNA (9) or from adenine to guanine. Such shifts should, moreover, respond in a predictable way to competitive substrates supplied in the culture medium,
The experiments described below were designed with these considerations in mind, and also differ from most previous experiments in spanning severa tm-labdled cells.-- Fig. 1 shows that there is little or no unequal exchange of phosphorus between RNA and DNA, and no significant loss from either, during 6 generations of bacterial growth. If the phosphorus in either substance is subject to exchange with common precursors, the rates in both directions for both substances must be proportional to the net rates of synthesis, or very slow relative to these. The methods of analysis have been described earlier (13) .
C14JabeUed ce/2~.-- Table I shows that when uniformly Ct4-1abelled cells multiply through 6 generations in the presence of any one of several nucleosides, there is no measurable change in the amounts or distribution of radioactivity among the purines or pyrimidines of the bacterial DNA. Most of these nucleosides compete effectively with glucose as a source of nucleic acid carbon, and the competition is specific as to purines and pyrimidines (14) . The cells were labelled by growth for 4 generations in CU-invert sugar, 0.025/~c./pg. C, washed, and allowed to grow for 30 minutes in non-radioactive invert sugar. At this time a sample containing 109 cells was precipitated with cartier DNA for analysis, and identical starting samples were transferred to 100 ml. of the non-radioactive medium containing 0.2 mg./ml, of competitor. Free growth continued in these for 6 generations at one generation per hour. Entire terminal cultures were fractionated, and 40 per cent of each hydrolysate was applied to a single chromatogram, which caused excessive streaking of guanine. Results are shown for duplicate chromatograms.
Thymidine is a specific precursor of DNA (15, 16) . Evidently neither bacterial DNA nor RNA exchanges atoms with the simpler precursors of these substances at rates commensurate with rates of synthesis during growth.
Most of the analytical methods used here have been described previously (17) . Purine and pyrimidine C a4 was assayed after elution from the chromatograms in water, and evaporation in sample dishes. Sample thickness did not exceed 0.5 mg./cm. 2 Contaminating radioactivity eluted from paper blanks cut from the rims of the spots varied from 17 per cent for thymine to 8 per cent for adenine. Adenosine in competition with C1%ugar reduced the radio-activity of the purines, and uridlne that of the pyrimidines, to the level of the blanks. Radiographs showed that the high level contaminants were well separated from the purines and pyrimidines.
SUXCXCARy
In experiments of 6 hours duration, no replacement of phosphorus or purine and pyrimidine carbon in DNA, nor flow of these atoms from RNA to DNA, could be detected in rapidly growing cultures of E. coll. The slow replacement that has been demonstrated for many substances in non-proliferating tissues of other organisms, though it may occur also in bacteria, is not greatly accelerated under conditions of rapid cellular growth, and therefore cannot be a characteristic feature of synthetic processes.
